In the published studies dealing with the growth processes of human teeth from the anatomic or embryologic approach, the usual means of expressing the development of their roots is in terms of years of individuals from their births [1] [2] [3] [4] [5] [6] .
In Particular, the permanent root with reference to its degree of development is often used as a unique criterion in the field of biometry and for this reason, there is known the concept of root age [7] [8] [9] [10] [11] [12] .
In connection with our 10-year consecutive survey of succedaneous and permanent dentition in the Japanese children [13] [14] [15] [16] , the authors have turned their attention to the fact that those teeth, I1, I1, Pm2, Pm2, which received undue stress in the period when their roots were still imperfectly formed will tend to result in abnormally shorter roots [16] . If the above finding is valid in all the cases, it follows that there will be created a definite ratiowise difference between the lengths of normally formed crown and root and those of abnormally formed crown and root under the conditions above specified, i.e., between those physiologically replaced by the successors and those replaced by abnormal ones having shorter roots.
The present study was conducted to see whether the above contention could be justified.
Use was made of consecutive radiograms, extending over 10 years, of 278 individuals which formed our comprehensive survey data, some of which have been already published.
From among these radiograms, 26 Pml that were normally replaced by the permanent successors and 27 prematurely erupted Pml because of the periodontal distrubrances on the part of deciduous precursors were respectively selected.
These samples were then subjected to the measurement method that was described earlier in our studies [13] [14] [15] [16] .
Measurements of 26 normally erupted and 27 prematurely erupted Pml were collated and compared.
The mean period of bone eruption in the former was 10 years 1 month with the maximum of 12 years 10 months and the minimum of 8 years 2 months (standard deviation: 1 year 1 month), while that in the latter was 8 years with the maximum of 9 years 10 months and the minimum of 6 years 3 months (standard deviation: 1 year). As for the ratio between the lengths of crowns and roots, it was computed based on the measurements at the time of bone eruption and at the subsequent bone formation (Tables 1 and 2 ).
Normal data and abnormal data are respectively compared in the foregoing tables.
It will be known from these tabulations that the mean ratio between crowns and roots for the normally replaced permanent teeth is 1.00: 0.88, whereas that of the prematurely replaced teeth is 1.00: 0.49 with quite a large difference between the two.
Discussion
As a result of our previous research, it was made clear that the effect of abnormally short roots of the successors manifested itself in I1 and Pm2 teeth [16] . We interpret the main cause for this phenomenon to consist in the fact that these teeth erupt themselves while their roots have been only imperfectly formed and, additionally, that undue occlusal burden is concentrated on them through the loss of other neighboring teeth at about the same period.
In the present study, we selected respective groups of normally and abnormally replaced 27 Pm2 even outside I1 and Pm2 for comparative purposes.
As a consequence, it was established that even if the roots are imperefectly formed at the time of eruption they will have attained to the stage by the completion of their root formation where there is no appreciable difference between this group of teeth and that of normally replaced ones.
With the use of radiograms of the Japanese children taken of them for a 10-year consecutive period, the authors obtained the following conclusions.
tion between Pml which were normally replaced and those prematurely erupted through the early loss of deciduous precursors. 2. Unless there are particular conditions (as reported in our Part 4 report), the teeth which erupted with the imperfectly formed roots will have formed the roots not different from the teeth which have been normally replaced.
